Molecular pathology of aging and its implications for senescent coronary atherosclerosis.
This review highlights common mechanisms of organismal aging and inflammatory coronary atherosclerosis. A substantial body of evidence now indicates that aging is largely due to molecular damage inflicted by reactive oxygen species, electrophiles, and other reactive endobiotic and xenobiotic metabolites. Our understanding of genetic pathways regulating longevity began 12 years ago with the discovery that a developmental-arrest program in the nematode Caenorhabditis elegans also has marked effects on adult lifespan. This pathway, closely related to the insulin and insulinlike growth factor-signaling pathways of mammals, modulates longevity and stress resistance in several model organisms. Insulin-like signaling also has an impact on redox signaling, antioxidant defenses, and metabolic generation of oxidative stress. Recently, additional signaling pathways--involving Sirtuins, AMP kinase, Jun N-terminal kinase 1, and other master regulatory proteins--have been implicated in longevity and stress-resistance mechanisms. The inflammatory process involves acute production of reactive oxygen species by specialized cells responding to infection, exposure to toxins or allergens, cell damage, hypoxia, ischemia/reperfusion, and other factors, initiating signaling through several of these pathways. Free radical chain reactions arise from lipid oxidation and generate oxidized low-density lipoprotein, a powerful inflammatory signal and potentiator of atherosclerosis. Oxidized low-density lipoprotein accumulates in atherosclerotic arteries, particularly in rupture-prone regions. Inflammation involving oxidative stress, by way of the production of reactive oxygen species, is a hallmark of coronary atherosclerosis. Common pathways underlie both organismal aging and tissue-autonomous senescent pathologic processes, such as coronary atherosclerosis. The mechanisms discovered in model organisms may lead to pharmacotherapeutic interventions.